Late development of intrinsic excitation in the rat neostriatum: an in vitro study.
Functional maturation of intrinsic circuitry in the neostriatum was studied by intracellular recording and intracellular staining with Lucifer yellow in slices obtained from rat pups at postnatal days (P)1-20 and from adult rats. The most striking observation was that intrastriatal stimulation elicited predominantly inhibitory responses in slices obtained from animals of P1-6. In contrast, intrastriatally evoked responses in slices obtained after P10 were predominantly excitatory. The inhibitory postsynaptic potentials (IPSPs) recorded in slices obtained from pups were blocked by bicuculline (50 microM) and exhibited a reversal potential at about -60 mV which shifted in depolarizing direction when intracellular Cl- activity increased. Thus, these IPSPs correspond to IPSPs observed in adult animals. It is concluded that maturation of excitatory synapses is the main change during postnatal development. The changes of postsynaptic potentials were paralleled by the appearance of spines on dendrites around P7 as revealed by intracellular staining. The apparent input resistances and time constants of young neurons were very high and responses to large current injections were often distorted by humps which could not be observed in adult neurons. Only young neurons responded with bursts to synaptic activation in the presence of bicuculline (50 microM). It appears that dendritic conductances have a stronger influence on somatic discharge in the electrotonically compact young neurons than in adult neurons.